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.1 . 

Cerebrovascular amyloid protein-specific monoclonal antibody SV17-6E10 

BACKGROUND OF THE INVENTION 

F ield Of The Inve ntion 

The present invention relates to 
neurological disorders, and, more particularly, to 
antibodies that are specific for peptides associated 
therewith . 

So.ejLJ^s^cipJJ-QD _Q£. Jhg_P.ci.oi: Art 

Alzheimer's disease is characterized by 
three major pathological markers. They are neuritic 
plaques, neurofibrillary tangles and cerebrovascular 
amyloidosis. Glenner, et al., Bioch^m. Biophys . Res. 
Comm., 12£:885 (1984) and Wisniewski, et al., Int. 
Symp . Dementia and Amyloid " Neu ropatho logy M , Suppl . 
3.:87 (1986). The accumulation of two types of 
aberrant fibrils, the paired helical filament's and 
the amyloid are characterized neuropathologies 1 ly in 
Alzheimer's disease/senile dementia of the Alzheimer 
type. Plaque and cerebrovascular amyloid are 
primarily made up of a 40- to 42- amino acid residue 
peptide, called the B-peptide. 

Alzheimer's cerebrovascular amyloid protein 
25 has been purified and a 24 amino acid residue 

sequence has been reported. Glenner, et al., Biochem. 
Biophys. Res. Comm., JL21:1131 (1984). It has also 
been observed that the sequenced portion of the 
cerebrovascular amyloid peptide is part of the 
sequence of a precursor protein, Robakis, et al., 
Proc. Nat. Acad. Sci. USA, 84:4190 (1987) and 
Robakis, at al., The Lancet, 1:384 (1987). 

Down's Syndrome is a disability cha r acte i i zed 
by the inheritance of an extra copy of chromosome ^1 
in each cell. Older persons afflicted with Down's 
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Syndrome display dementia thab resembles Alzheimer's 
disease. The cerebral tissues of these individuals 
exhibit the same neu ropathologica 1 findings of 
Alzheimer's disease, i.e., amyloid-containing 
neuritic plaques, neurofibrillary tangles and 
cerebrovascular amyloidosis. The amyloid deposits of 
Down's Syndrome contain the same peptide as the 
amyloid deposits found in the brains of Alzheimer's 
disease victims. See, Glenner et al., Biochem. 
Biophys. Res. Comm., 122:1131 (1984). 

As applied to other peptides and antigens, 
including many associated with various diseases, 
monoclonal antibody products of hybridoma technology 
has often proven valuable in studying factors 
associated with these diseases end in diagnosis of 
the disease in clinical settings. Kim, et al., 
Neuroscience Research Communications, 2.: 121 ( 1988) 
discloses production and characterization of 
monoclonal antibodies specific for the synthetic 
cerebrovascular amyloid protein described in Glenner 
et al., Biochem. Biophys. Res. Comm., 122:1131 
(1984) , supca. 

SUMMARY OF THE INVENTION 
Hybridoma technology is one of the most 
important biological tools for the analysis of complex 
antigens. Using the SV17-6E10 monoclonal antibodies 
of the present invention, which are specific to a 
recently acquired amino acid sequence of the 
beta-amyloid precursor protein, it has become possible 
to study the beta-amyloid precursor protein which 
leads to significant deposits of vascular and neuritic 
amyloid plaques in Alzheimer's disease and Down's 
syndrome. These monoclonal antibodies provide the 
potential for non-invasive diagnosis of Alzheimer's 
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° disease using body fluids such as spinal fluid, serum 

or u r ine . 

In one aspect, the invention provides a 
monoclonal antibody, designated SV17-6E10, and 
antigen - binding fragments thereof which are 
5 specifically reactive with a peptide whose 

concentration level is elevated in individuals having 
Alzheimer's disease or Down's syndrome as compared to 
individuals of substantially the same age who are not 
so-afflicted and which does not react with other 
"Lq peptides of human origin. The monoclonal antibodies 

of the invention are or subclass *9G^. 
Papain- digestion produced antigen-binding f ragmen ts 
(e.g. Fab) have also been shown to specifically 
recognize amyloid plaque, 
^5 The monoclonal antibody is produced by a 

hybridoma formed by fusion of cells from a myeloma 
line, usually of mouse origin, and antibody-producing 
cells, also usually of mouse or ig in previous ly 
immunized with a peptide whose concentration level is 
elevated in individuals having Alzheimer's disease or 
Down's syndrome as compared to individuals of 
substantially the same age who are not so-afflicted 
and which do not react with other peptides of human 
origin, such as one which forms a portion of a 
cerebrovascular amyloid protein characteristic of 
Alzheimer's disease or Down's syndrome. Preferably, 
a mouse NSO myeloma line is used, particularly with 
antibody-producing cells from a mouse previously 
immunized with a peptide comprising the sequence 
comprising asp - ala - glu - phe - arg - his - asp - 
ser - gly - tyr - glu - val - his - his - gin - lys - 
leu. Further in this regard, the invention provides 
a hybridoma cell line capable of producing the 
monoclonal antibodies described above. 
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u In another aspect, the invention provides a 

composition for quantitatively determining a peptide 
whose concentration level characteristic of 
Alzheimer's disease or Down's syndrome in an 
individual- The composition comprises a monoclonal 
3 antibody or antigen - binding fragment thereof in 

accordance with the invention and a detectable moiety 
which is directly or indirectly associated 
therewith. In one embodiment, the monoclonal 
antibody is conjugated to an enzyme and fhe 
detectable moiety comprises a chromogenic redox 
substrate for the enzyme. In another embodiment, the 
monoclonal antibody is conjugated to one partner of a 
specific binding pair and the other partner of the 
specific binding pair is conjugated to a detectable 
^5 moiety or a substance capable of rendering the moiety 

detectable. One example of this embodiment is where 
the monoclonal antibody or antigen - binding fragment 
thereof additionally serves as an antigen of the 
specific Dinding pair. The partner for the 
monoclonal or fragment is an ant i-immunog lobulin 
antibody, usually anti - IgG and usually from a 
species other than that of its partner, which is 
labeled, such as with a fluorophore like fluorescein 
isothiocyana te . Another example is where one partner 
of the specific binding pair is selected from biotin 
and its binding analogs and the other partner is 
selected from avidin and its binding analogs. 
Usually, the detectable moiety is a chromophore , 
fluorophore or luminophore and the substance capable 
of rendering it detectable is an energy donor or 
catalyst therefor. 

Further in this regard, the invention 
provides an immunoassay method. The method comprises 
contacting a sample, from the individual suspected of 
25 having Alzheimer's disease or Down's syndrome, with 
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the composition of the invention and quantitatively 
observing any detectable response. 

Monoclonal antibody SV17-6E10 is very unique 
in that no monoclonal antibody reactive to this 
peptide (17 amino acid residue) has previously been 
reported. Monoclonal antibody SV17-6E10 has been 
used, as exemplified below, in immunoassays for 
characterizing the amyloid peptide and precursor 
amyloid peptides in connection with biogenesis of 
3-amyloid peptide plaques found in Alzheimer's 
disease and Down's syndrome afflicted brains. 

DRIE F DESCRIPTION OF T tl E DRAWIN GS 
Fig. 1(a) shows amyloid plaques stained with 
SV17-6E10 monoclonal antibody. 

Fig. 1(b) shows a serial section stained 
with SCVAP-2F9 monoclonal antibody, A serial section 
stained with SCVAP-4G8 monoclonal antibody produced 
results identical to those shown in Fig. 1(b). 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

monoclonal Antibody SV17-6E10 to Amyloid Pept ide 

In the experiments reported by this example, 
a synthetic peptide, an antigenic conjugate thereof 
and tryptic fragments of the peptide were used to 
prepare and characterize the monoclonal antibody of 
the present invention. 

17 Amino Acid Residue Sy ntheti c B-Amvl oid Pep tide 
ISYJJl 

Preparation of SV17 was as follows. A 
17-residue synthetic cerebrovascular amyloid peptide 
(SV17), having the sequence asp - ala - glu - phe - 
arg - his - asp - ser - gly - tyr - gin - val - his - 
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° his - glu - lys - leu, corresponding to a portion of 

the published sequence of the Alzheimer's 
cerebrovascular amyloid peptide was obtained from 
Biosearch Laboratories, San Rafael, CA . The sequence 
mentioned was published in Glenner, et al., Biochem. 

5 Biophys. Res. Comm., JL2J1 : 8 8 5 (1984 ). The preparation 

as received was purified by reverse phase liquid 
chromatography. The purified SV17 peptide (1 mg ) was 
conjugated to keyhole-limpet hemocyanin (6 mg) with 
glut ar aldehyde (3 ul) in sodium phosphate (1.2 ml, 50 

q mM, pH 7.5) at 4°C for 2 hours to provide the 

SV17-KLH antigen. 



Pre paration of Hybrid Cell Lines 

Procedures for producing ant ibody— sec re t ing 
hybrid cell lines as described in Togashi , et al., 
Arch. Virol., £2:149 (1981) and modified as described 
in Kisn, et al., J. Clin. Microbiol., 1£:331 (1983) 
were applied as follows. 

BALB/CJ female mice (Jackson Laboratories, 
Bar Harbor, ME) were immunized via the back foot pads 
with Ribi adjuvant (200 ul) (Ribi Immunochem 
Research, Inc., Hamilton, MT) containing SV17-KLH 
antigen (25-50 ug) . At 21 days after the initial 
injection, these mice were immunized 

int raper i toneally with SV17-KLH antigen (25-50 ug) in 
Ribi adjuvant (200 ul) four times at about four week 
intervals. Four days prior to fusion (at six weeks 
after the last immunization) the mice received 
intraperitoneal booster injections of SV17 (200 ug) 
without adjuvant. Immune spleen cells were harvested 
as described in Galfre, et al., Methods Enzymol., 
1:73 (1981). A mouse with the highest titer after 
SV17-KLH antigen immunization was selected for hybrid 
clone production. 
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° NSO myeloma cells were obtained from Dr. 

Choi, Kyung Hee of Albert Einstein Medical School, 
New York, NY. The immune spleen cells were incubated 
with the NSO myeloma cells and fused at a ratio of 
5:1 in the presence of po lye thy leneg lyco 1 1500 

5 Ooehringer Mannheim, Indianapolis, IN) as the fusing 

agent. The cells were maintained in Iscoves modified 

Dulbecco minimum essential medium containing 15% 

-4 

fetal bovine serum, 10 M hypoxan thine , 1.5 x 
10~^ M thymidine and 4.0 x 10~ 7 M aminopterin for 

ig 14 days. Subsequent feedings with medium containing 

only hypoxanthine and thymidine were performed on 
days 18, 22 and 25. After day 25, cells were fed with 
medium that did not include hypoxanthine, thymidine 
or aminopterin. Normal BALB/CJ mouse macrophages 

15 (6,000 cells per well in 96 wells of a microtiter 

plate) as a feeder layer were used for the initial 
hybridoma production and also for subcloning the 
selected hybrids by limiting dilutions. 

20 Est ablishment of Hybrid Clones Secreting Anti-SV17 

After the initial hybridoma production, as 
described above, 5 x 10 hybridoma cells in 1.0 ml 
were added to each well of 96 well tissue culture 
25 plates. Hybrid cell growth was detected by the ELISA 

technique using the synthetic peptide antigen (i 
ug/ml) coated on the wells. Supernatant fluid in 
several wells were found to contain SV17 - specific 
antibody . 

2Q The hybrid that produced SV17-6E10 antibody, 

as determined by the ELISA procedure, was established 
and cloned three times by limiting dilutions to 
obtain a pure clone. Normal BALB/CJ mouse 
macrophages (6,000 cells per well in 96 wells oC a 

35 microtiter plate) as a feeder layer were used here 
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established and are referred to here as purified 
ant ibodies . 
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Monoclonal Antibody SV17-6E10 
Immunocvtoc h emistrv R eagent 
Monoclonal antibody SV17-6E10 was used in 
the experiments reported by this example as an 
immunocytochemistry reagent. Paraffin -embedded, 
formalin - fixed Alzheimer and normal control cortex 
sections (6 urn) were stained using the avidin-biotin 
complex technique (Bethesda Research Laboratories, 
Bethesda, MD) . Amyloid present in neuritic plaques 
and cortical and meningeal vessels in brain sections 
of Alzheimer's patients were stained and those of 
non-afflicted controls were not. No staining of 
Alzheimer neurofibrillary tangles or 

axons/neurofilaments either in tissue sections or in 
isolated neurons were observed with monoclonal 
antibody SV17-6E10. 

The immunoreacti vity of monoclonal antibody 
SV17-6E10 was then compared with that of SVCAP-2F9 
(or SVCAP-4G8) on the amyloid plaques. Comparison of 
their immunoreact ivities with amyloid plaques using 
serial sections (6 um thickness) revealed that there 
were two types of amyloid plaques present. 
Regardless of high concentration of SV17-6E10 used, 
one group of plaques was lightly stained while the 
other group of plaques was darkly stained (Fig, la). 
When SCVAP-2F9 or SCVAP-4GB monoclonal antibody was 
used, these two groups of plaques all reacted with 
equal staining intensity (Fig. lb). Monoclonal 
antibody SV17-6E10 was raised against the amino acid 
residue 1-17 of the synthetic amyloid B-protein while 
■^^_J 35 SCVAP-2F9 and SCVAP-4G8 are monoclonal antibodies 
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specific to an epitope in the 17-24 amino acid 
segment of the synthetic amyloid B-protein. Judging 
from these observations, the amount of the peptide 
with amino acids 1-17 was not equally present in 
these plaques. However, the amount of B amyloid 
protein having amino acids 17-24 was approximately 
the same in all the plaques as evidenced by equal 
staining density. The availability of SV17-5E10 and 
SCVAP-2F9 or SCVAP-4G8 makes it possible to reveal 
for the first time that the plaques are composed of 
more peptides with amino acid residues 17-24 and less 
of the peptide having amino acid residues 1-17 in 
some p 1 aques . 

The immunohis tochemica 1 staining procedure 
used was es follows. The depa r af £ iniz.ed sections (6 
urn thickness) were washed in O.OSN Tris-based buffer 
(TBS) (pH 7.G) and 0.15M NaCl (TBS) for 5-10 minutes 
and immersed in undiluted 99% formic acid (Sigma 
Chemical Co., St. Louis, MO) for 3-4 hours. They 
were then washed with tap water (3-4 times) and then 
washed with TBS (5-6 times) . They were further 
immersed in 0.3% hydrogen peroxide for 20 minutes and 
washed with TBS (5-6 times) . After treatment with 
normal horse serum (Vector stain Elite ABC Kit, 
anti-mouse IgG made in horse) for 30 minutes, sections 
were incubated with primary mouse monoclonal antibody 
(SCVAP-2F9, SCVAP-4G8 or SV17-6E10) to amyloid 
B-protein (diluted 1:50-4,000) overnight in a moist 
chamber at room temperature. All slides were washed 
with 0.05 M TBS after each incubation. Secondary 
antibody (biotinyla ted anti-mouse IgG, Vector 
Laboratories, Inc., Burlingame, CA) was applied for 
30 minutes. Av idi n-biotinyla ted peroxidase 
(Vector-Stain Elite ABC Kit) was used for 45 
minutes. They were then stained with 3,3' 
-diaminobenzidine tet rahydroch lor ide (DAB) for 5-10 
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minutes. Sections were lightly stained with 
Hematoxylin (RICCA Chemical Co., Arlington, TX) for 
30 seconds, dehydrated and covered with permount and 
cover slips. 

5 Example 3. 

Fab Fragments Of Monoclonal Antibody SV17-6E10 
fab fragments of monoclonal antibody 
SV17-6E10 were prepared and tested as follows. 
Immunog lobu 1 in IgG purified by protein A column was 
concentrated to 20 mg/ml in 20 mM phosphate/10 mM 
EDTA. A portion (0.5 ml) was mixed with digestion 
buffer (0.5 ml; 42 mg cysteine - HC1 in 12 ml 
phosphate buffer; pH 7.0). Then, a portion (0.5 ml) 
of 50% slurry of immobilized papain, which had been 

^5 rinsed twice with digestion buffer, was incubated (5 

hours at 37°C) with constant shaking. The 
solubilized Fab and Fc fragments and undigested IgG 
from the immobilized papain gel were recovered. The 
recovered supernatant was applied to a protein A 

2q column which had been equilibrated with binding 

buffer. Eluate contained Fab fragments. 

The Fab fragments were dialyzed against PBS 
and used for inununos taining of brain sections. When 
avidin/biotin complex staining method or FITC 

0 ^ immunof luorescent staining procedures were used, the 

Fab fragments of SV17-6E10 selectively stained only 
amyloid plaques. 

Example 4 

3 o Doub l e Antibody Sandwich Immunoassay 

In the experiments reported by this example, 
B-amyloid protein was detected using the double 
antibody sandwich procedure described in Kim, et al., 
J. Clin. Microbiol., JJ:331 (1983). 
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Falcon ELISA plates with 96 wells were 
coated with purified SV17-6E10 monoclonal antibody 
(50 ul; 5 ug/ml in carbonate buffer; pH 9.6) 
overnight at 4°C. After the plates were washed 10 
times with distilled water, they were coated with PBS 
5 containing 10% goat serum, 3% bovine serum albumin, 

and l\ Triton X-100 (PBSTGB) for one hour at room 
temperature; washed lOx again with distilled water; 
were then coated with 50 ul of the 24 amino acid 
residue synthetic B-protein (referred to £s "SCVAP2"; 

Iq sequence - DAEFRHDSGYEVHHQKLFAEDV) ; diluted in 

PBSTGB; and were thereafter incubated for 2 hours at 
room temperature. Note that amino acid residue 11 is 
glutamine here. 

After the plates were washed, the optimum 
dilution of horseradish peroxidase conjugated 
monoclonal antibody 4GB (4G8-HRP) at 1/1,600 dilution 
was added and plates were incubated an additional 2 
hours at room temperature. The plates were then 
washed for 20 minutes with PBST and a final wash 

2q with distilled water, and o rthophenylene diamine 

(OPD) substrate solution (100 ul) was added. After 10 

minutes, 75 ul of 1 M H.SO. was added and the 

2 4 

color change was determined with a Dynatech 
Microelisa Auto Reader MC640 with a 490 nm filter. A 

2 5 well that received only PBSTGB was used as a negative 

control. The cutoff point between positive and 
negative was the average optical density value of the 
negative controls plus 2 standard deviations. As 
reported below, SV17-6E10 : 4G8HRP refers to the 

2Q reagent wherein SV17-6E10 is used as the capture 

antibody and 4G8HRP is the detection antibody. 
Alternatively, in the other embodiment reported, 
SCVAP-4G8 is the capture antibody and SV17-GE10HRP iz 
the detecting antibody. The results are reported in 

J 3 ~~ X * 
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Table 1 
Donhl° Ancibodv ELI SA Test 
SCVAP2 6E10:4G8HRP 4G8 : 6EJ.0HRP 

(picog/ml) Relative OD Reading 



1 . 


500 , 000 


658 






1533 


2 . 


250,000 


662 






1365 


3 . 


125 , 000 


786 






1284 


4 . 


62 , 500 


694 






1268 


5 . 


31,250 


756 






"1275 


6 . 


15, 525 


610 






681 


7 . 
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8 . 


3,906.25 


222 
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976 . 56 
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488.28 
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244.14 
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6E10 ; 


;4G8HRP ELISA 


Sensitivity 


4G8 : 


GE10HKP ELISA 








Sensitivity- 


Mean 


- 33.7 




Mean 


- 11 




Std. 


Dev. - 15.7 




Std . 


Dev . 


- 13 


Mean 


+ Two Std. Dev. « 65.1 


Mean 


+ Two 


Std. Dev. = 
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Positive results were defined as the highest 
dilution of B-protein giving an optical density value 
higher than the cut-off optical density value. Both 
assay systems are capable of detecting as little as 
488.28 picograms of B-amyloid synthetic peptide per 
5 ml or 24.4 picogram of B-amyloid synthetic peptide 

present in 50 ul of sample. Therefore, as long as 
6E10 and 4G8 were used in combination of either 
detecting or capture antibody the double antibody 
sandwich ELISA was a very sensitive Lest.* This 
10 successful double antibody sandwich ELISA system for 

detecting B-protein has never been reported before. 
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What Is Claimed Is: 

1. Monoclonal antibody SV17-6E10 and antigen - 
binding fragments thereof. 

2. The monoclonal antibody or binding fragment of 
5 claim 1 which is specifically reactive with a 

cerebrovascular amyloid protein whose elevated levels 
are characteristic of Alzheimer's disease. 



3. The monoclonal antibody or binding fragment of 
10 claim 1 which is of subclass IgGl . 

4. The monoclonal antibody or binding fragment of 
claim 1 which is specifically bindable with a peptide 
comprising the sequence asp - ala - glu - phe - arg 

]_5 - his - asp - ser — gly - tyr - gin - val - his - his 

- gin - lys - leu. 



5. The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 

2Q fusion of cells from a mouse myeloma line and 

antibody-producing cells from a mouse previously 
immunized with a peptide whose concentration level 
is elevated in individuals having Down's syndrome or 
Alzheimer's disease as compared to individuals of 

25 substantially the same age who are not so-afflicted 

and which does not react with other peptides of human 
origin . 

6. The monoclonal antibody or binding fragment of 
3Q claim 1 which is produced by a hybridoma formed by 

fusion of cells from a mouse myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a cerebrovascular amyloid protein 
whose elevated levels are characteristic of 
35 Alzheimer's disease or Down's syndrome. 
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7. The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 
fusion of cells from a mouse NSO myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a peptide whose concentration leve] is 
elevated in individuals having Down's syndrome or 
Alzheimer's disease as compared to individuals of 
substantially the same age who are not so- a f f 1 i c ted , 
and which monoclonal antibody or binding fragment 
thereof does not react with other peptides^ of human 
origin. 

8. The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 
fusion of cells from a mouse NSO myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a cerebrovascular amyloid protein 
whose elevated levels are characteristic of 
Alzheimer's disease or Down's syndrome". 

9. A monoclonal antibody which is produced by a 
hybridoma formed by fusion of cells from a mouse NSO 
myeloma line and antibody-producing cells from a 
mouse previously immunized with a peptide comprising 
the sequence asp - ala - glu - phe - arg - his - asp 

- ser - gly - tyr - gin - val - his - his - gin - lys 

- leu or an antigen - binding fragment of said 
monoclonal antibody. 

10. Monoclonal antibody SV17-6E10 or an antigen - 
binding fragment of said monoclonal antibody derived 
from hybridoma cells formed from NSO myeloma cells 
and spleen cells of a Balb/CJ mouse immunized with a 
peptide having the sequence asp - ala - glu - phe - 
arg - his - asp - ser - gly - tyr - gin - val - his - 
his - gin - lys - leu which is conjugated directly or 
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through a linkage group to keyhole - limpet 
hemocy ani n . 

11. A hybridoma cell line capable of producing the 
monoclonal antibody of claim 1. 

12. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a myeloma line and 
antibody-producing cells previously immunized with a 
peptide whose concentration level is elevated in 
individuals having Down ' s syndrome or Alzheimer's 
disease as compared to individuals of substantially 
the same age who are not so-afflicted. 

13. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a mouse myeloma line 
and antibody-producing cells from a mouse previously 
immunized with a peptide whose concentration level is 
el-evated in individuals having Down's syndrome or 
Alzheimer's disease as compared to individuals of 
substantially the same age who are not so-afflicted. 

14. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a mouse NSO myeloma 
line and antibody-producing cells from a mouse 
previously immunized with a peptide whose 
concentration level is elevated in individuals having 
Down's syndrome or Alzheimer's disease as compared to 
individuals of substantially the same age who are not 
so-afflicted . 

15. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a mouse NSO myeloma 
line and antibody-producing cells from a mouse 
previously immunized with a peptide comprising the 

.sequence asp - ala - glu - phe - arg - his - a.^p - 
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set - gly - tyr - gin - val - his - his - gin - lys - 
leu . 

16. A composition for quantitatively determining a 
peptide whose elevated levels are characteristic of 
Alzheimer's disease or Down's syndrome in an 
individual, which composition comprises the 
monoclonal antibody or specific - binding fragment of 
claim 1 and a detectable moiety which is directly or 
indirectly associated therewith. 

17. The composition of claim 16 wherein said 
monoclonal antibody or specific - binding fragment is 
conjugated to an enzyme and said detectable moiety 
comprises a chromogenic redox substrate for said 
enzyme . 

18. The composition of claim 16 wherein said 
monoclonal antibody or specific - binding fragment is 
specifically bindable with a substance attached to 
said detectable moiety. 

19. The composition of claim IS wherein the 
substance attached to said detectable moiety is an 
antibody specifically bindable with an immunoglobulin. 

20. The composition of claim 16 wherein said 
monoclonal antibody is conjugated to one partner of a 
specific binding pair and which further comprises the 
other partner of said specific binding pair 
conjugated to said detectable moiety or a substance 
capable of rendering said moiety detectable. 



21. The composition of claim 20 wherein one partner 
of said specific binding pair is selected from the 
group of biotia and its binding analogs and the other 
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partner of said binding pair is selected from the 
group of avidin and its binding analogs. 

22, The composition of either of claims 20 or 21 
wherein said detectable moiety is a chromophore, 
fluorophore or luminophore and said substance capable 
of rendering said moiety detectable is an energy 
donor or catalyst therefor. 

23. A method for quantitatively determining a 
peptide whose elevated levels are characteristic of 
Alzheimer's disease or Down's syndrome in an 
individual, which method comprises contacting a sample 
from said individual with the composition of any of 
claims 16-20 and quantitatively observing any 
detectable response . 



10 



15 



20 



25 



30 



35 




SUBSTITUTE SHEET 




SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

International Appl.cal.on No PCT/U590/02C03 



I. CLASSIFICATION OF SUBJECT MATTER f.f aw< i c.W.cst.on sym 0of , ,^ 0 , ca;< jH | ■ 

Ac:ord.ng to Iniemjiionjl Pa:en( Cias jifical.on UPC) or to Oath National Ciij».r.«:, 3 « and IPC 



IPC (5): C1ZN 5/20; C07K 15/28; G01N 33/533,534,535 
U.S. CL: 530/387, 338: 435/240.27, 7, 188 

U. FIELDS SEARCHED 



Mminun Oocum*nliLion Sea'Cned ' 



CUs-.n.tjI.sn S»lem CUlfKcilKM S.moaU 



U-S. 530/387, 388; 435/7, 183, 240.27; 935/104,108,110 



Documentation Searched other than Minimum Documentation 
1o the Extent the! such Oocuments are Included in lh« Fields Searched * 



itohaaas: SIN Lnterratlcral Chlire (File CA, 1967-1990-Eiie ELosis, 1969-1990) /Uam'^i 
r^taat System (Pile ISPAT, 1975-1990). Far: nrjrxclanal antitcdy, amyloid, csreha>3scul^r, 
pro tein/ polypeptide , and Alzheimers 



HI . DO CUMENTS CONSIOERfO TO BC RELEVANT < 
Csletjary • I 



Citation ol Oocument. c- with indication, where apo'apriate. o( th« relevant passages 1 : 



X 
Y 



| Relevant to C!a»m No. *" 

1-15 



US, A, 4,666,829 (GLENNER ET AL.) 19 May 1987 

see entire document. 16-23 

Robakis et al. f "Molecular cloning and characteri- 1-23 
zaticn of a cDNA encoding the cerebrovascular and the 
neurity plaque amyloid peptides", Froc . Natl . Acad . 
Sci vol. 84: 4190-4194," Published June 1987. see 
especially p. 4192, Fig 2. : 

Selkoe et al. , "Conservation of brain amyloid proteins 1-23 
in aged mammals and humans with Alzheimer's disease" j 
Science 235 : 873-877, Published 20 February 1987. 
see especially page 874, column 1. 

Glenner et al., " Alzheimer s disease: Initial report ofi 1-23 
the purification and characterization of a novel ' 
cerebrovascular amyloid protein" Biochem . Biophvs . ! 
Res . Comm . 120 : No. 3, 885-890. Published 16 May 1984. 
see especially page 889. ; 

Glenner et al., "Alzheimer's disease and Down's Syn- ; 1-23 
drorae: sharing of a unique cerebrovascular amyloid 
fibril protein" Biochem . Biophys . Res . Comm . 122 : 
1131-1135. Published 16 August 1984. see especially 
pages 1131 and 1133, Table 1. 



* Sp*c**J caie;a«-e* of o'ed do<ym««i* : 1 

"A" document defining the ge n «re( state of th« art which is not 
considered to be of particular relevance 

"E" earti«r document but published on or after tha internattonal 
filing date 

"L" document which may throw doubts on priority cUim(i) or 
which i* cited to «*labl.sh tftv puoltcatton date ot another 
Citation or other soeoai reason (as specified) 

"O" document referring to an oral disclosure, use. e«hib«tion or 
other means 

*'P" document oubtlshed orior 10 the international filing data but 
later than tn« priority date cU<mcd 



"T" Liter' document pufefct hed after the interna (tonal rHing date 
or priority d«te and not in conflict with the ate creation but 
crted to understand the pnnciolc or theory underhung the 
invention 

'X* document of oarticuUr relevance : the claimed invention 
cannot be considered novel or cannot Q« considered to 



**Y* document ot particular reference; the eJaimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docv 
menfs, such combination being oDvrous to a person Skilled 
in the art. 

"\" document member of the same Da tent family 



IV. CERTIFICATION 



Dale of the Actual Comolelion of the International Search ' 



25 JUNE 1990 

fnurnetlon*! Searching Authority > 



Oate of Mailing ot this International Search Resort 1 



27 AUG 1990 



ISA/US 



/a Cure of Authorized Ofl\C* f 14 



PAULA HUTZELL 



Form PCT/ISA/210 (second sh««t] 'May 19861 



• 



ln; e rn a :,onal Aopi.cat.on No. PCT/US90/02CO3 



FURTHER INPO-tiMATION CONTINUEO FROM THE SECOND SHEET 



V 



Kang et al. f "The precursor of Alzheimer's disease 
airr/loid A4 protein resembles a cell-surface receptor 
Nature , vol. 325: 733-735 Published 19 February 1969- 
see especially page 735. 

Wong et al., ,r Neuritic plaques and cerebrovascular 
amyloid in Alzheimer disease are antigenically related 
Proc. Natl . Acad . Sci . USA 82 : pages 8729-8732. 
Published December 1985. see especially page 8729. 

Coding, "Monoclonal antibodies: Principles and 
Practice" Published 1983 by Academic Press, Inc. 
(LONDON), see pages 56-97 and pages 209-249, espe- 
cially pages 230-235 . 



1-23 



1-23 



1-23 



V.Q OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE ' 

This International saa/eh r«^ort has not bean established in raspacl of certain claims und«r A.'itclt 17(7) (a) foe tha (aUo».r»<j rcuom: 
t.[ 1 CUlm numo-rf 1 . bacauae they ralata to subject matter » not faqut'ad io be saarchad by thx Authority, namely: 



2-Q Claim numfawi , b«cause they relate to parts o( the Inlaf nat(on<l application that do not comply w 'th the prascnOad raqutra- 

m«nt* to t jch an «x:«nl that no mtanln;ful International search con be cam«d Out soexificatlf ; 



3. Q Qaum numtwrj 

PCT Ruiet «.*<«). 



, been;** r«*y are d«p«ncf*nt dUimc not drafted in accordance witn tfi« socond and tfurd sen tercet of 



VI.Q OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 3 



This International Soa/ching Authority found multiple invention* in this international application as follows: 



'•Q At all required additional learch tees **ara timely paid by the aooticant. this international »«arch reoort covars at! searchable claims 
of the International application. 

2-1 I A« only tcim of the r»qwed additional s«arch fee* v««r# ilmal, paid by the applicant, thic international searcn report cover* only 
those claim a nl tn* lnt*cn4llon*t «ppf*ciUon <or whicft faec ware paid, soecifcaHy daims; 



No required additional search fees were timely paid by tha applicant Consequently, this international search report is restricted to 
thai Invention fifat menironad fn the claims; it t* covered Oy claim numbcri: 



<■( ) As all saarchabla claims could tre searched without «flor; justifying an additional fee. the International Searching Authority did not 
■n*t* p*jm«n( ai any additional tee. 

Rarnarx on Protest 

f"j The additional search fees wtfi iccompinUd by applicant's protest. 

[~~ ] No protest accompanied (he payment at additional search fees. 



Farm PCTC3AI10 {u*&mcr^ad (2J {fVw. 



